Saturated or partially saturated heterocyclic compounds were uncovered as interesting and potential ionic liquid media. Zwitterionic compounds with perhydropyrimidinylium, 1,3-diazepinylium and quinazolinylium carbocations were utilized in the preparation of a variety of salts in order to search for new low-melting ionic media. Some of the zwitterionic quinazoline derivatives were also found to be low-melting glasses.
Introduction
Ionic liquids have become very popular in recent years and have proven to be versatile alternatives to classic synthetic procedures using common organic solvents. Application in organic synthesis is enormous and still increasing. They have become of great importance in development of laboratory or industrial catalytic processes [1] [2] [3] [4] and biocatalysis. 5, 6 They have been used in various polymerization processes and preparation of ion conductive polymer electrolytes. 7, 8 Technical applications of ionic liquids present big diversity including preparation of photosensitizers, 9 solar cells, 10, 11 lubricants for steel, 12, 13 improvement of aerogels production 14 and HPLC methods, 15 and even embalming and tissue preservation for biological purposes. 16 We have already investigated 2-anilino-2-methoxy-3-oxothiobutanoic acid anilides 1a-c in the synthesis of various heterocyclic systems 17, 18 and found unusual rearrangement leading to water soluble zwitterionic compounds 2, 3 with perhydropyrimidine and 1,3-diazepine moiety (Scheme 1) when 1,3-and 1,4-diamine were used. The structures of these compounds were confirmed by X-ray analysis of 2. 
Scheme 1
We have also found that zwitterions 2 and 3 may form yellow crystalline products when treated with inorganic acids and this was attributed to the quantitative formation of salts with a thioamide group in the cationic moiety ( Scheme 2) . 
Scheme 2
This fact brought us the idea to investigate whether salts of this type could be liquid at low temperatures and offer a novel reaction medium for further research.
Results and Discussion
In our studies we used zwitterionic compounds 2, 3 and zwitterions with various modifications in the perhydropyrimidine ring 4-8 ( Figure 1 ). Zwitterionic compounds 4 with quinazolidinylium moiety are interesting examples of low-melting glasses resembling natural resins and they are liquid above the room temperature. 
Figure 1
All of them were prepared according to the reaction in Scheme 1 and were converted into their salts by dissolving appropriate zwitterionic compound 2-8 in dilute aqueous solutions of the corresponding acid. Hydrochloric, hydrobromic, trifluoromethanesulfonic, p-toluenesulfonic, trifluoroacetic, and tetrafluoroboric acids were used. After evaporation to dryness under reduced pressure, yellow products were dried in vacuum at elevated temperature. All products were characterized by their NMR spectra and elemental analyses, which confirmed the assumed structure and showed that the products were very pure and did not require further treatment. High-melting salts could, however, be easily crystallized from acetonitrile or toluene-acetonitrile mixture.
Changes in NMR spectra of a substrate and its salt can be explained on the example of a representative pair 2 and 2' (Figure 2 ) and these considerations can be extended for all other pairs of compounds. 
Figure 2
1 H NMR spectrum of 2' shows singlet at δ = 11.57 ppm, which is not present in the spectrum of the substrate 2 and is characteristic for the proton of the thioamide group. Three groups of signals from protons of perhydropyrimidine ring in the substrate: triplet at δ = 3.47, quintet at δ = 1.93 ppm and the broad signal at δ = 8.0 -9.5 ppm (NH protons) appear in the 1 H NMR spectrum of the product at δ = 3.37, δ = 1.81 and δ = 9.53 ppm, respectively, which proves that the cationic perhydropyrimidine moiety remains unchanged. In 13 C NMR spectra of 2 and 2' characteristic changes are observed in the position of the signal from the benzene ring carbon atom attached to the nitrogen atom. Value of δ = 151.7 ppm in the spectrum of 2 indicates the presence of N-phenylimine form with a negative charge located on the sulfur atom while the value of δ = 137.3 ppm in the spectrum of 2' is characteristic for a neighboring ordinary thioamide group. The 13 C NMR spectrum of the product 2' also shows a typical signal of the thioamide carbon atom at δ = 198.7 ppm.
Anion type appears to have no significant effect on the chemical shifts of 1 H and 13 C NMR signals. IR spectra are not particularly diagnostic and MS spectra for salts were not recorded, since they present the same fragmentation as for the starting compounds. X-ray analysis of the hydrochloride of 4a was made as an additional proof of the salt structure ( Figure 3) . In the large group of salts synthesized we found some which are low-melting and remain liquid in a broad range of temperatures (Table 1) . Above the temperatures given as decomposition point the salts start to darken. At room temperature they are pale yellow soft resinous materials soluble in water and alcohols. These compounds are sensitive to alkaline conditions and decompose to the starting zwitterionic substrates when treated with bases.
We made preliminary attempts to verify if salts of this type can serve as ionic media for some simple reactions and if there is a significant influence on their courses.
Since reactions of anilides and pyridilides of some 3-oxoacids were one of the major aspects of our recent works, 22 we selected one of them as a reference reaction (Scheme 3). It has been shown 22 that reaction of pyridilide 15 with nitrosobenzene leads to formation of pyrido [1,2- a] [1, 3, 5] triazin-2-one 16 as the main product. Ionic liquid 10 was chosen as a medium for the reaction and reaction time was arbitrarily chosen as shorter than typical. We also decided to eliminate the catalyst normally used in the process. Comparison of reaction details is given in Table 2 . Reaction in ionic liquid 10 can give comparable yield of the main product in a significantly shorter time than in methanol. The use of a catalyst appeared to be unnecessary. The reaction seems to be directed to the formation of the product 16 and allows one to reduce the amount of the minor by-product 17. Isolation of the products can simply be done by addition of water and precipitation of compound 16 and subsequent extraction of aqueous phase with diethyl ether, which gives the solution of pure compound 17. Ionic liquid can then be fully recovered from the aqueous solution.
Other reactions were conducted using the same salt 10, like the Knoevenagel condensation, Diels-Alder reactions and simple esterifications, however products were obtained in low yields. In these cases the use of salt 10 appears to be problematic since side reactions are observed and this requires further investigations.
Conclusions
We investigated salts of a unique type with perhydropyrimidinylium, 1,3-diazepinylium and quinazolinylium carbocations and presented some of them which are low-melting. The initial attempts show that perhydropyrimidinylium salt with tetrafluoroborate anion 10 and probably other salts of this type may be utilized as reaction media and may have interesting effect on their route.
Zwitterionic compounds of the presented type are useful starting materials for in situ composing of various low-melting salts since it only requires simple treatment with appropriate acid. Because of the presence of the chiral centre in the cation, separation of enantiomers would furnish interesting ionic solvents for stereoselective processes.
Experimental Section
General Procedures. Melting points were determined on an electrothermal IA9000 digital melting point apparatus and are uncorrected. The IR spectra were obtained on a Bruker IFS 48 spectrometer at room temperature. C NMR spectra were recorded with a 300 NMR spectrometer using TMS as internal standard. Chemical shifts are reported in ppm downfield from TMS.
Preparation, characteristics and spectral data for compounds 4a and 4b were already presented. 23 Formation of salts appeared to be a key step in their isolation from reaction mixture and was a significant improvement in their purification. The reaction mixture was treated with hydrochloric acid and after evaporation to dryness the remaining residue was dissolved in methylene chloride. After standing crystals of salts of 4a and 4b were formed which could be crystallized from acetonitrile and after treatment with stoichiometric amount of morpholine gave pure zwitterions.
General Procedure for the Preparation of compounds 5-8
A solution of 2 g of anilide 1a, 1b or 1c (6.36 mmol, 5.73 mmol, 5.81 mmol respectively) and double of stoichiometric amount of a corresponding diamine in toluene was heated for about 1 hour in 85 ºC. In case of compounds 5a and 5b dihydrochloride of meso-2,4-pentanediamine was used with addition of stoichiometric amount of potassium tert-butoxide. Isolation of compounds 5 and 8. The reaction mixture was then partially evaporated and cooled in ice bath. Colorless crystals of the product were formed which were washed with ethanol-ether mixture and crystallized from ethanol. Isolation of compounds 6 and 7. The reaction mixture was evaporated and the residue treated with hydrochloric acid and the resulting yellow solid was washed with hot acetone. Next the solid was dissolved in water and treated with triethylamine in a small excess. After removing of solvent the remaining oil was solidified by treatment with diethyl ether/ethanol mixture and purified by recrystallization from ethanol. 2-(1'-p-Chlorophenylthiocarbamoyl-1'-hydroxyethyl)perhydro-1,3-diazepin-2-ylium 
4'R,6'S-2-Hydroxy-2-(4',6'-dimethylperhydropyrimidin-2'-ylium-2'-yl)-1-(phenylimino)-propane-1-thiolate (5a

4'R,6'S-2-Hydroxy-2-(4',6'-dimethylperhydropyrimidin-2'-ylium-2'-yl)-1-(4-chlorophenylimino)propane-1-thiolate (5b
